we see that any term which does not correspond to an absolute permutation of the n indices i, j, • • •, k contains an element from the main diagonal and is therefore zero. The value of a term corresponding to an absolute permutation is +1 or -1 according as the permutation is even or odd. The value of D is therefore the difference between the number of even absolute permutations, N e , and the number of odd absolute permutations, No, that is
we see that any term which does not correspond to an absolute permutation of the n indices i, j, • • •, k contains an element from the main diagonal and is therefore zero. The value of a term corresponding to an absolute permutation is +1 or -1 according as the permutation is even or odd. The value of D is therefore the difference between the number of even absolute permutations, N e , and the number of odd absolute permutations, No, that is -ly-Hn-l [loga] .
* For r =• n this inequality, which is an extension of Hadamard's expression for the maximum of the absolute value of a determinant, is given (loc. cit., p. 496) by Schur, who also derives a number of other interesting inequalities.
f It must be remembered here that the order of C r (a) is IH, so that, if for example a = l, then [Cr(a)] 2 = \Z\ and not n. Reference» to the literature of compound matrices will be found in Pascal, REPERTORIUM DER HÖHEREN MATHEMATIK, vol. 1, + An elementary discussion of the logarithm of a matrix is given by the author, The automorphic transformation of a bilinear form r ANNALS OF MATHEMATICS, (2) ? vol. 23 (1921), pp. 122-125. 3. Infinite Series and Products of Matrices. The use of (4) makes the discussion of infinite series and products of matrices somewhat more compact than is the case with the usual methods.* We shall give here only a few elementary illustrations.
If (-l) r~~1 x r /r converges for [x] < 1. Here, however, the condition is much too strong; for, if x = 1/3, say, then [x\ = n ll2 /3, which is greater than 1 if n > 9, while the series converges absolutely in the ordinary sense. A better form of the condition in this and similar cases is [#c]/|cl < 1? where c is some nonsingular matrix. Any criterion of this sort has distinct limitations; for it is not difficult to show that all that is necessary for the convergence of ]£a r x r is that the series converge when x is replaced by the ordinary absolute value of the root of x of greatest absolute value. LPm -ll^Qm -K^ri -i, * For applications to differential equations, for example, reference may be made to Schlesinger, Vorlesungen iiber lineare Differentialgleichungen, Leipzig, 1908, pp. 86-90, 41-42. f The inequalities given here are those required in proving the existence of a solution of a system of linear differential equations by the method of successive approximations; cf. Schlesinger, loc. cit., pp. 3-16.
